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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption by providing MOS transistors which are 
turned off when a partial circuit block is in a standby 
state and in which threshold voltage rises and threshold 
down current reduces with the control of substrate 
voltage. 

SOLUTION: In the voltage VNW1 of an N well in which 
PMOS (MPi) is formed, voltage VNW-SB in the standby 
state increases by a prescribed value compared to 
voltage VNW-AC in an operation state. In the voltage 
VPWi of a P well in which NMOS (MNi) is formed, voltage 
VPW-SB in the standby state reduces by the prescribed 
value compared to voltage VPW-AC in the operation 
state and respective threshold voltage values of PMOS 
(MPi) and NMOS (MNi) increase with body effect. 
Threshold down current of PMOS (MPi) and NMOS (MNi) 
in the standby state reduces. The respective well 
voltages of PMOS (MPi) and NMOS (MNi) are made 
different in the standby state and the operation state. 
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CLAIMS 



[Claim(s)] 

[Claim l] In a semiconductor device 
possessing a common supply power 
supply line and a 

common-electrical-ground power supply 
line which supply a predetermined power 
supply in common to two or more internal 
circuitries of a semiconductor device 
Among the above-mentioned internal 
circuitries, for every circuit which has the 
same timing, a standby condition and an 
operating state of the circuit divide into a 
partial circuit block of two or more low 
order, and constitute. It provides at least 
in one side between these partial circuit 
block, the above-mentioned common 
supply power supply line, or the 
above-mentioned 

common-electrical-ground power supply 
line. A semiconductor device for 
decreasing power consumption of a 
standby condition characterized by 
providing the first MOS transistor to 
which threshold voltage goes up and 
bottom current of a threshold decreases 
from a turn-off being carried out when 
the above-mentioned partial circuit block 
is in a standby condition, and adjusting 
substrate voltage. 

[Claim 2] It is a semiconductor device for 
decreasing power consumption of a 
standby condition according to claim 1. 
When presenting logical level in which a 
predetermined circuit point within the 



above-mentioned partial circuit block 
became settled in the state of standby, 
The second MOS transistor which 
becomes the path of bottom current of a 
threshold of the second MOS transistor 
which constitutes the above-mentioned 
partial circuit block It is characterized by 
connecting with the above-mentioned 
common supply power supply line or the 
above-mentioned 

common-electrical-ground power supply 
line through the first MOS transistor of 
the above, connecting directly with the 
above-mentioned common supply power 
supply line or the above-mentioned 
common electrical ground power supply 
line the second remaining MOS 
transistors which do not become the path 
of bottom current of a threshold, and 
constituting. 

[Claim 3] It is a semiconductor device for 
decreasing power consumption of a 
standby condition according to claim 1 or 
2. The first MOS transistor between the 
above-mentioned common supply power 
supply line and the above-mentioned 
partial circuit block When a connected 
partial circuit block is in a standby 
condition, logical level H is inputted into 
a gate electrode. What is characterized by 
inputting logical level L into a gate 
electrode at the time of an operating state, 
and consisting of P channel MOS 
transistors which present substrate 
voltage only with a predetermined value 
smaller than the time of a standby 
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condition at the time of an operating 
state. 

[Claim 4] It is a semiconductor device for 
decreasing power consumption of a 
standby condition according to claim 3. 
The first MOS transistor between the 
above-mentioned 

common-electrical- ground power supply 
line and the above-mentioned partial 
circuit block When a connected partial 
circuit block is in a standby condition, 
logical level L is inputted into a gate 
electrode. What is characterized by 
inputting logical level H into the gate at 
the time of an operating state, and 
consisting of N-channel MOS transistors 
which present substrate voltage only 
with a larger predetermined value than 
the time of a standby condition at the 
time of an operating state. 
[Claim 5] It is a semiconductor device for 
decreasing power consumption of a 
standby condition according to claim 4, 
and the first MOS transistor of the above 
is characterized by being formed in a well 
which became independent so that it 
might be possible to adjust substrate 
voltage freely, without affecting the 
second MOS transistor which constitutes 
the above-mentioned partial circuit block. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 



belongs] This invention is a thing about 
the semiconductor device for decreasing 
the power exhausted by subthreshold 
level current (bottom current of a 
threshold) of a standby condition. A long 
channel It applies to the memory and the 
logical element of gigabit (G bit) class 
which use the deep submicron MOS 
transistor (Deep Submicron MOS 
Transistor) which is inferior in a cut-off 
characteristic compared with a transistor. 
(Long ChanneD By decreasing the 
current (standby current) of a standby 
condition remarkably, it is related with 
the semiconductor device for decreasing 
power consumption of a standby 
condition. 
[0002] 

[Description of the Prior Art] 
Conventionally, in a semiconductor 
circuit, when using it, combining a 
memory device and a logical element two 
or more Although a power supply is 
supplied to the circuit block B0 which is 
each partial circuit so that it may 
generally see in the circuit diagram 
showing the construct of drawing 6 
Usually uses it directly, connecting the 
supply power supply line (global power 
line) L100 of the community (global area) 
to the whole large -sized equipment, and 
the common touch-down power supply 
line (globalground line) L0 with these 
partial circuit block BO. 
[0003] 

[Problem(s) to be Solved by the 
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Invention] However, if the configuration 
which carries out direct continuation of 
the power supply line (an electric supply 
side and earth side) to a partial circuit 
block is taken such, in using a deep 
submicron MOS transistor (deep 
submicron MOS transistor), there is a 
trouble which power consumption (I want 
you to be zero originally) of the circuit of 
the direction which the bottom current of 
a threshold (sub -threshold current) will 
flow mostly, and a transistor has in a 
standby condition also in the state of a 
cut off (that is, under threshold voltage) 
increases greatly unnecessarily. 
Fundamentally, since the bottom current 
of a threshold increases in connection 
with threshold voltage becoming small 
also in the range of I VGS<VT | in the 
threshold field of a transistor (VGS is the 
voltage between the gate sources and VT 
is threshold voltage here) as the 
magnitude of an MOS transistor becomes 
small, such a trouble is generated. 
Therefore, in the memory logical element 
of the gigabit class which constitutes a 
circuit using a deep submicron MOS 
transistor, power consumption of a 
standby condition becomes a very serious 
trouble. 

[0004] For this reason, the circuit 
technology of "SwitchedSource 
Impedance CMOS Circuit" (IEEE 
Journal of Solid State Circuits, the 28th 
volume, No. 11, November, 1993) which 
some circuit technology for preventing 



power consumption of a standby 
condition is announced, and Hitachi of 
Japan announced as one of them is the 
most typical. However, the shift to an 
operating state (active state) not only 
from making delay of circuit actuation 
increase but a standby condition (stanby 
state) is also slow, and the circuit 
technology of Hitachi is also still 
inadequate for raising the engine 
performance of a whole circuit, even if it 
can decrease the bottom current of a 
threshold of a standby condition notably. 
[0005] Therefore, this invention has the 
quick shift to an operating state from a 
standby condition, and aims at coming, 
being [ can set in the standby condition, ], 
decreasing bottom current, and offering a 
semiconductor device with little power 
consumption. 
[0006] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, a 
semiconductor device for decreasing 
power consumption of a standby 
condition by this invention In a 
semiconductor device possessing a 
common supply power supply line and a 
common-electrical-ground power supply 
line which supply a predetermined power 
supply in common to two or more internal 
circuitries Among the above-mentioned 
internal circuitries, for every circuit 
which has the same timing, a standby 
condition and an operating state of the 
circuit divide into a partial circuit block 
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of two or more low order, and constitute. 
It provides at least in one side between 
these partial circuit block, the 
above-mentioned common supply power 
supply line, or the above-mentioned 
common-electrical- ground power supply 
line. An MOS transistor to which 
threshold voltage goes up and bottom 
current of a threshold decreases provides 
and consists of a turn-off being carried 
out when the above-mentioned partial 
circuit block is in a standby condition, 
and adjusting substrate voltage. 
[0007] 

[Embodiment of the Invention] Hereafter, 
this invention is explained to details with 
reference to drawing 1 -5 of an 
accompanying drawing. Drawing 1 is the 
circuit diagram showing the construct of 
the semiconductor device by one example 
of this invention. Without connecting the 
community (wide area) supply power 
supply line L100 and the community 
(wide area) touch down power supply line 
L0 with each partial circuit block directly 
The circuit block of low order [ a large 
number / block / whole / circuit / (m 
pieces) for every circuit where a standby 
condition and an operating state are 
same ], That is, it divides into the partial 
circuit block Bi (i= it is the same as that 
of 1, 2, m, and the following here). As 
opposed to each partial circuit block Bi 
the local (local) partial supply power 
supply line Lai and the local partial 
touch down power supply line Lbi It 



connects with the common supply power 
supply line L100 and the 
common electrical ground power supply 
line L0 through P channel MOS 
transistor (PMOS) MPi and the 
N-channel MOS transistor (NMOS) MNi 
which are a switching means, respectively. 
The circuit of the whole equipment is 
constituted in a layered structure, and 
each N well which forms PMOS (MPi) 
and NMOS (MNi), and P well are 
embodied so that it may dissociate from 
the well which forms other MOS 
transistors which constitute memory and 
a logical element. Xi is an input signal to 
the partial circuit block Bi, and Yi is an 
output signal from the partial circuit 
block Bi. Moreover, A phiPi is the negative 
phase sequence component of the 
control-input signal added to the PMOS 
transistor MPi (mark A in a sentence is 
equivalent to striping drawn above the 
sign character in a drawing, and 
expresses the negative phase sequence 
component of a signal here), and 
phinickel is a part for the normal phase of 
the control-input signal added to the 
NMOS transistor MNi. Furthermore, the 
voltage of N well in which, as for VNWi, 
the PMOS transistor MPi is located, and 
VP Wi are the voltage of P well in which 
the NMOS transistor MNi is located. 
[0008] Drawing 2 is timing charts, such 
as a control signal in the circuit of 
drawing 1 , and signal A phiPi (i of a 
subscript is omitted in the drawing) 
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inputted into the gate of PMOS (MPi) 
presents logical level H (high), when the 
partial circuit block Bi connected with it 
is in a standby condition, and it presents 
logical level L (low) at the time of an 
operating state. On the other hand, 
signal phinickel inputted into the gate of 
NMOS (MNi) presents logical level L, 
when the partial circuit block Bi 
connected with it is in a standby 
condition, and it presents logical level H 
at the time of an operating state. If the 
partial circuit block Bi will be in a 
standby condition from an operating 
state, therefore, by carrying out the 
turn-off of PMOS (MPi) and the NMOS 
(MNi) with control signal A phiPi and 
phinickel, respectively the partial supply 
power supply line Lai and the partial 
touch-down power supply line Lbi are 
separated from the common supply power 
supply line L100 and the 
common-electrical-ground power supply 
line LO, respectively, and flow through 
PMOS (MPi) and NMOS (MNi) - power 
consumption of a standby condition is 
decided by the bottom current of a 
threshold. 

[0009] Moreover, the voltage VNWi of N 
well by which PMOS (MPi) is formed in it 
like drawing 2 Voltage VNW-SB at the 
time of a standby condition increases only 
a predetermined value from voltage 
VNW-AC at the time of an operating 
state, and, on the other hand, the voltage 
VPWi of P well by which NMOS (MNi) is 



formed in it Only in a predetermined 
value, voltage VPWSB at the time of a 
standby condition decreases, and the 
magnitude of each threshold voltage of 
PMOS (MPi) and NMOS (MNi) comes to 
increase from voltage VPW-AC at the 
time of an operating state by the body 
effect (body effect), therefore, the bottom 
current of a threshold of PMOS (MPi) and 
NMOS (MNi) of a standby condition - 
remarkable - decreasing - power 
consumption - the - part reduction is 
carried out. 

[0010] On the other hand, if it shifts to an 
operating state from a standby condition, 
when control signal A phiPi shifts to 
logical level L from logical level H, control 
signal phinickel shifts to logical level H 
from logical level L, as for VNWi, voltage 
decreases to coincidence at VNW-AC, 
voltage increases VPWi from VPW SB to 
VPW-AC and the magnitude of each 
threshold voltage of PMOS (MPi) and 
NMOS (MNi) becomes small, it will be in 
an operating state quickly. 
[0011] Namely, by making it change a 
standby condition and an operating state 
in the wells voltage of PMOS (MPi) and 
NMOS (MNi) As make the magnitude of 
threshold voltage increase in the state of 
standby, it is made for the bottom current 
of a threshold to decrease and the 
magnitude of threshold voltage is 
decreased in an operating state, while the 
shift to an operating state from a standby 
condition is performed quickly The 
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current drive capacity of PMOS (MPi) 
and NMOS (MNi) is made to increase. 
[0012] In addition, by aforementioned 
drawing 1 , the common supply power 
supply line L100 and the 
common-electrical- ground power supply 
line L0 can use either for a partial circuit 
block among them, connecting it with it 
directly, and one of another side can also 
be used as a layered structure using a 
partial power supply line. 
[0013] By the way, generally a memory 
device like DRAM is defined uniformly 
[ the logic level (L or H) of most internal 
nodes (internal nodes) ] in the state of 
standby. When the logic level of most 
nodes is uniformly defined in the state of 
standby such, the bottom current of a 
threshold can be decreased more 
efficiently. 

[0014] Drawing 3 is a thing illustrating 
the method of connection of a power 
supply line (a supply side and earth side) 
over the internal circuitry (circuit block) 
in which the logic level of each node 
(circuit point) has become settled in the 
state of standby. The circuit block 
illustrated here consists of a circuit 
where three inverters were connected 
with the serial, and the logical level of the 
input edge node of each inverter in a 
standby condition If nl assumes that L 
and n3 can maintain H and n4 can 
maintain L, the bottom current of a 
threshold of PMOS (MPa), NMOS (MNb), 
and PMOS (MPc) will make low voltage 



of the partial supply power supply line 
Lai, and it will make [ H and 2n ] high 
voltage of the partial touch down power 
supply line Lbi. In this case, if only the 
transistor which becomes the path of the 
bottom current of a threshold is 
connected with the partial supply power 
supply line Lai or the partial touch down 
power supply line Lbi like drawing 3 and 
the remaining transistors are connected 
with the common supply power supply 
line L100 or the 

common electrical ground power supply 
line L0, reverse voltage will be built 
between the gate -sources of the 
transistors MPa, MNb, and MPc which 
become the path of the bottom current of 
a threshold, and the bottom current of a 
threshold will decrease remarkably. If 
supplemented by reference, the bottom 
current of a threshold of an MOS 
transistor will decrease rapidly, if reverse 
voltage is added between the gate sources. 
[0015] The voltage of the partial supply 
power supply line Lai becomes low 
slightly compared with the voltage of the 
common supply power supply line L100 
according to the bottom current of a 
threshold (delta VDD), and the voltage of 
the partial touch-down power supply line 
Lbi becomes high slightly at reverse 
compared with the voltage of the 
common-electrical ground power supply 
line L0 (deltaVSS). Therefore, the reverse 
bias of delta VDD will start between the 
gate sources of Transistors MPa and MPc, 
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and the reverse bias of delta VSS will 
start between the gate sources of 
Transistor MNb. 

[0016] Drawing 4 and drawing 5 are the 
cross sections of the semiconductor in 
which the structure concept of the triple 
well for embodying this invention is 
shown, since the substrate voltage of 
other transistors which constitute each 
partial circuit block (internal circuitry) 
must be separated, the substrate voltage 
of PMOS (MPi) and NMOS (MNi) which 
carries out the role of a switch, 
respectively between a common supply 
power supply line and a partial supply 
power supply line and between a 
common-electrical- ground power supply 
line and a partial touch-down power 
supply line should form it in a 
respectively independent well - it comes 
out. For this reason, it is suitable to take 
triple well structure so that PMOS (MPi) 
and NMOS (MNi) which carry out the 
role of a switch may be respectively 
formed in a separate well and well 
voltage (substrate voltage) can be set up 
freely. 

[0017] drawing 4 is 
mutually-independent on the P type 
substrate 10 - the bottom - the IstN well 
1 and the 2ndN well 2, the 
above-mentioned IstN well 1, and the 
2ndN well 2 - becoming independent - 
the - the [ which is formed in the interior 
of the IP-well 3 and the above-mentioned 
IstN well 1 ] - the triple well structure of 



having 2P well 4 is shown. NMOS (MNi) 
which PMOS (MPi) which carries out the 
role of a switch between a common supply 
power supply line and a partial supply 
power supply line is formed in the 
independent above-mentioned 2ndN well 
2 here, and carries out ****** of a switch 
between a common electrical-ground 
power supply line and a partial 
touch down power supply line - the - it 
is formed in the 2P well 4. Therefore, 
even if the well voltage VNWi and VPWi 
changes, effect does not attain to other 
transistors which constitute the circuit. 
[0018] drawing 5 shows the well 
structure by other examples, and is 
mutually-independent on the N type 
substrate 20 - the bottom -- the -- the 
[ IP well 11 and ] - the [ 2P well 12 and / 
above-mentioned ] the [ IP well 11 and ] 

the [ the IstN well 13 which became 
independent of 2P well 12, and / 
above-mentioned ] - the triple well 
structure of having the 2ndN well 14 
formed in the interior of IP well 11 is 
shown. NMOS (MNi) which PMOS (MPi) 
which carries out the role of a switch 
between a common supply power supply 
line and a partial supply power supply 
line is formed in the independent 
above-mentioned 2ndN well 14 here, and 
carries out the role of a switch between a 
common electrical ground power supply 
line and a partial touch down power 
supply line - the [ above-mentioned ] - it 
is formed in 2P well 12. Therefore, even if 
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the well voltage VNWi and VPWi changes, 
effect does not attain to other transistors 
which constitute the circuit. 
[0019] Either [ and ] the common supply 
power supply line L100 or the 
common-electrical-ground power supplies 
L0 In using it for a partial circuit block, 
connecting with it directly and using 
another side as a layered structure using 
a partial power supply line (an electric 
supply side or earth side) the [ in which a 
switching transistor is formed by drawing 
4 ] - a well can be omitted and formed by 
the same principle also by drawing 5 that 
what is necessary is to form only either 
2P well 4 or the 2ndN wells 2. 
[0020] 

[Effect of the Invention] since the bottom 
current of a threshold of a standby 
condition to a that the shift to an 
operating state is quick, simultaneously a 
standby condition can decrease and 
power consumption can decrease in the 
equipment which adopted the 
semiconductor circuit according to this 
invention as explained above, it is 
effective in raising the reliability of the 
super-highly-integrated memory device 
used for the portable electronic product 
with which low power consumption is 
demanded, or a logical element 
[0021] Probably, as for this invention 
explained above, it will be clear for 
substitute, deformation, and modification 
to be possible in it being various in those 
who have the usual knowledge in the 



field of the technology in which this 
invention belongs within limits which are 
not limited with the above-mentioned 
example and an attached drawing, and do 
not deviate from the range of the 
technical thought of this invention. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the circuit diagram 
showing the construct of the example of 
the semiconductor device by this 
invention. 

[Drawing 21 It is the timing chart of the 
control signal in the circuit of drawing 1 . 
[Drawing 3] It is the circuit diagram 
showing the construct of other examples 
of the semiconductor device by this 
invention. 

[Drawing 4l It is the cross section 
showing the portion of the triple well 
structure of the semiconductor device by 
this invention. 

[Drawing 51 It is the cross section 
showing the portion of the triple well 
structure of the semiconductor device by 
this invention. 

[Drawing 61 It is the circuit diagram 

showing the construct of the conventional 

semiconductor device. 

[Description of Notations] 

B0 - Whole circuit block, 

Bl, B-2, Bm -- Partial circuit block, 

X -- Input of a whole circuit block 

XI, X2, Xm - Input of a partial circuit 



block 

The output of Y and a whole circuit block 
Yl, Y2, Ym ■ Output of a partial 
circuit block 

L100 - Common supply power supply 
line 

Lai, La2, Lam - Partial supply power 
supply line 

LO -- Common-electrical-ground power 
supply line 

Lbl, Lb2, Lbm -- Partial touch-down 
power supply line 

MP1, MP2, MPm - Switching 

transistor 

MN1, MN2, MNm - Switching 

transistor 
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T\ P (Long Channel) h 7 * Id 

S h7>^^^ (Deep Subraicron M0S Transistor) &: 
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^IwoI^LX, #j&#tli<7)®S£ (standby current) £ 
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■*lw»>Six*Cttt-et-Ct>, HIBSnf^^aKtrit 
*DS-fr-5tf^t)X**< , (stanby state) ^Pj 

ftmVtm (active state) —^»ff til< , ^»HIS8^ 



3 

[0 0 0 5] L/c^ot, £<B»WWU fefP 
[0 0 0 6] 

±# L"C V >TtK^t 5MO S 
[0 0 0 7] 

[«W<0HJ6<a*ffil J£*T. aSffMaBBoBH — 5Sr#fiB 
UX, CO»W*rffjB^»«-*-*a Hltt, CG03§W<z> 

« ias ^#*^a^«^m^ z^-r^m x. 
*a us«) l ioot*i ««« 

*y*&&»m (mfi) (DTtiL0>&M7ay* % o£ t> 
»»H»^By^Bi i=l, 2, . . . , 

nu ZITmm) ld#f*X. &*<DUftm&7vy?B i 
U:#LXJS0rtt (local) &A5HK»ttRRL a i 

ffitotenftt&mmwmL b i *r*L«x*>r 

fft-efcspff y*yi/MOS h7V^^ (pmo 

S) MP i iNfty*/l/MOS h 7 (NMO 

s) mn i ^^Lx^iitt^mMi^L i o o t^mmm 

JSfcU PMOS (MPi) irNMOS (MN i ) &j&tft 

OS h7^^MP i ^*Dx.e>ix5WJIBA*«^iS! 
*B#X*>B (wCId* Hffi^ff-S-S: 

i") * ^Ni f ^> NMOS h7V^^MNi^D^P)tl 

MOS h7>^^MP i^ttHLTV^N^i/KOH 
JE, V pffi »i, NMOSh7^^MNiWU 

[0 0 0 8] g|2te N BlO|eiaSlCj3»t5fnfftt-»tt2f 



(3) W^9-8 3 3 3 5 
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CO^-T ^ ^^mX\ PMOS (MPi) O^-hi^A^J 

#«ttffi<0«F(Z»3S^^<^H (high) *SU fHhttflR 
©«pfc»3au^VL (low) £m-T6o ^ffi> NMOS 

(MNi) ©y-h^A*s*t*flr*« Ni wt, ztuzm 

10 #fSid#6£, <J> Pi ^J:r/0 Ni ^J:l9 PMO 

s (MPi) *5J;tfNMOS (MNi) &*:ln*?ti* — 

»»«tJS«Lb i *ix-eix*fflt**&«Wj»L 1 0 
0 *s J; t/#SttMh«RM(L 0d^e>«!9 fK$nx, pmo 

S (MPi) tNMOS (MNi).^ILT«^l6L# 
[00 0 9] E12C0J:5(-. PMOS (MPi) 

20 NW-SB^^^^^ DL > ^ NMOS (MNi) 

Pf-SB* s WJ£tt^**Kd>L* ^^^^^^^ h (body ef 
feet) CJ;!5PMOS (MPi) <tNMOS (MNi) 

ot, Mftl^PMOS (MPi) *3J:tfNMOS 

(MNi) <DL%\,^Tmmmm\zwp\^x. nxmn 
[ooio] &mm&frhft9ivm\^m : f'tz> 

^HI^ftT U IpJH* id V^i r± V^AciClSJE^jft/^ U 
v PWi ttv Pff _ SB a>e> Vp ff _ AC (Cllffi^iejfjp L~C> PMO 
S (MPi) iNMOS (MNi) L£ ^®E<D*: 

[0 0 11] f/^^ PMOS (MPi) <tNMOS 

(mn i ) <n&*<D*=/unm&ftmftmkttmvtmk 

XSfcbiir6«i:?id^5c:<tidj;tK #MiT1iL# 

bn^^til^, PMOS (MPi) t NMO S (MN 

i) (ommmmmtizmmzitZo 
[0012] stfis^g] i -e*a«*&«Kj»L i o 
o*5jtt/*aS9ft«aw»Loii, ^neortxv^-fti^ 

-^SrfflJ^HISS^ny^^iasSgjlSbX^U v>Tix 

[0 0 13] ir^^X. — jSWiw, DRAMWpi^ 
50 ^y^^-ll, ^OrtSfiy-K (internal nodes) 
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[0014] m 3 r±, flF«Mftffi-e#y - k (mK^) co 
m<o^ # s axfcmaga* e> * o r *s 

I^Hi, nl^H, 2n^L. n3^H, n4^*L 
*i»«ft?#6^fi^tttf. PMOS (MP a) , NM 

05 (MNb) , PMOS (MPc) 0)L*V^T«jfc 

saii^L b i comjE^K<-r6c^^/cf6o 

<&**ffi$Mfc*&«Ki»L a i £fcfi»#»«m»»L b 
i U mvcnb? * Sr*ii«»«8Sj»L 1 

SW^SSSl-^e h7^^MP a , MNb, MP c 
[0 0 15] ^«lliLa L#^T 

toikj: d l i o o (nnjziztt^xmfr 
^«<*») (av dd ) , ai:^Mii&msLb iom 

6 (AV SS ) 0 LfdSoT, h7^^MPa, MP 
■K h9^i>X?MNb<n?-by — X?i\\Zte^ av ss 

[0 0 1 6] H4*JJ:t5ig5tt, ^<o^£j^ffci-6 

mmmmmmtu^mmmmm^x^ti^ti^ y^ 

^fiJ^SPMOS (MPi) ^NMOS (MN i ) 
©Sfi«Efl, %-&ftmd&7uy? (rtftSIB) SrflMS 

tt^o Z<Dfc#>, ^yfiO«a»i:t5PMOS (M 
Pi) £NMOS (MNi) ^r^^^JfiO j?x/H^ 

[0 0 17]Bl4«, PSMl O^JiiClSl^fflj&L 
fcfgl N^x;HJ3j:^2N[>x^2, _h!ES& IN? 

3, ^LT-hfBSBl N^x/H(DrtSl:M^l2 



(4) #W9-8 3 3 3 5 
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f^Si^t^PMOS (MPi) fi, SufcLfc-LlsSS 

mmMnm-exsc y^n&mz&'f snmos (mn 
[0018] H5tt, m^mm&\\zj:^^^^m^^ 

-ti><DX\ NSS«2 Otf^lcZVMcSk&LfcgSl P* 
a/H l*5j;tfjfS2 P!>x7H 2, JLBSS 1 P*^vW 

10 1 *3,fct/#2 P^x/H 2 £»&UfcJ&lN*:*/W 
3. -^LTJilEfgl P^m/H l(Z5rt«fB^»A8Sixa!B 
2N?x;H 4&&-fZ> h V ^^^y^jt^r^ L,TV^ 

>r ^ossmshtspmos (mpi) m&i*tz± 

15»2N*~/H 4rt(C^StL, .#ii«J&«ffi«l£«|S 
#83fi«I*l<ain*T?*>f l/f©ftH*t5NMOS (M 
Ni) fi, ±El2P!>x;H 2^(cM$n6 0 Lfc 

20 V\ 

[0 0 19] ^tt, ^iiW*&maS2*L 1 0 0*5i:t/* 

P ^3i/l^4 ^fc^B 2 N!>zc/V2 COF*3(^V^-rn/5^^fc: 
[0 0 2 0] 

30 [»flw»«] JK±K«LfcJ:5l^ r<D^irj;tL 

z<dx, &mxmmsm&£iizmmmm*m&^&m 

[0 0 2 1] Wi:»KLfc:^lt W3zBwH«S«l 
[01] r OSIWtc J: 6**(*:JSKw*jK«<o«** 

[g)2] hi (Dmmz&ttzmmm^cofj * 

[03] d (^^0^ ic: J: 6 wffioSMS«^« 
so [04] c w^ia^^frgl^ h y //u^x/i/ 



(5) 
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[05] c^ias h y ^ * ^ 

XI, X2, • • Xm-^EalK^n y#<K>Kil 10 



WBB¥9-8 3 3 3 5 
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Y. ±&{B\&7u vftotitfl 

Yl, Y2. - • - x Ym-SB^mK^ns/^ coffin 
L 1 0 0-*3i^jp&SjIi» 

Lai* La 2, La m-$P5m«&«2ii» 

Lb i. Lb 2. • l b m-nft&mwsm 

MPK MP2, • • MPm-^yf^hyy 
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